Rationale Tobacco and alcohol are frequently used together, and this may be partly explained by a distinct profile of subjective effects associated with co-administration. Ecological momentary assessment studies have examined effects of naturally occurring co-use, but, to date, have not assessed differing effects as alcohol levels rise and fall. Objectives The objective of the study was to describe subjective states and appraisals of cigarette and alcohol effects reported during the entirety of real-world drinking episodes. Methods Currently-smoking frequent drinkers (N0255) carried electronic diaries for 21 days. Analyses focused on reports made during 2,046 drinking episodes. Signaled prompts intensively oversampled moments in the hours following consumption of the first drink in an episode. Multilevel regression analyses were used to predict ratings of buzz, dizziness, excitement, and sluggishness as a function of person-level and contextual covariates, estimated blood alcohol concentration (eBAC) level, ascending vs. descending eBAC, smoking, and their interactions. Appraisals of cigarette and alcohol effects were also examined within this framework. Results Buzz, excitement, and pleasure from alcohol and cigarettes were prominent features of real-world drinking episodes. Smoking was associated with enhanced buzz and excitement when eBAC was high and descending. Smoking slightly accentuated the relation between eBAC and ratings of drinking pleasure among women, but this relation was somewhat weakened by smoking among men. Conclusions Smoking during drinking episodes may be partly explained by a persistence of stimulant alcohol effects beyond the blood alcohol concentration peak. Acute effects of nicotine and tobacco use on the descending limb deserve further scrutiny in experimental alcohol challenge research.
Sayette 2007). Additionally, both alcohol administration and the belief that one has consumed alcohol have been shown to lead to more positive ratings of cigarettes (Glautier et al. 1996; King et al. 2009; McKee et al. 2010; Rose et al. 2004 ). There is also some laboratory evidence that nicotine/tobacco administration may increase euphoria and intoxication and lessen sedative effects following alcohol administration, but these findings have been somewhat inconsistent across studies (cf. Acheson et al. 2006; Barrett et al. 2006; Kouri et al. 2004; McKee et al. 2008; Perkins et al. 2000; Perkins et al. 1995) .
Recently, researchers have begun to use Ecological Momentary Assessment (EMA; Shiffman 2009) to extend the study of the subjective consequences of alcohol-tobacco couse to users' natural environments. These studies have been reasonably consistent in suggesting that real-world co-use episodes are associated with enhanced reports of rewarding drug effects (cf. Piasecki et al. 2008; Piasecki, et al. 2011; Shiffman and Kirchner 2009) . Though existing EMA investigations have provided a window onto naturally occurring effects of alcohol-tobacco co-use, they have not described these effects comprehensively. Subjective effects of alcohol can vary considerably as a function of the blood alcohol concentration (BAC) and whether the BAC is rising or falling. On the rising limb, hedonically positive stimulant effects tend to predominate, but sedative effects are more prominent at higher BAC levels and on the falling limb Sher et al 2005) . To date, EMA studies have assessed presence vs. absence of any alcohol consumption in the past 15-60 min (Piasecki et al. 2008; Shiffman and Kirchner 2009) or have limited analyses to diary records completed after the first drink in an episode (Piasecki et al. 2011) . Thus, the amount of alcohol consumed prior to these reports was either constrained or left uncharacterized. Because these investigations have focused on moments following recent alcohol use, they have likely been slanted toward capturing rising limb alcohol effects and lower blood alcohol levels.
The aim of the current paper is to provide a more detailed analysis of how smoking behavior is related to alcohol responses in the natural environment. In the study described by Piasecki et al. (2011) , the diary protocol was designed to intensively time-sample experiences in the aftermath of the first drink. Here, we analyze these data, modeling current subjective states as a function of estimated BAC, estimated BAC limb, and momentary smoking. We also examine participants' explicit appraisals of the motivational impact of cigarette and alcohol effects within this basic framework.
We expected that diary-measured intoxication effects would be related to estimated blood alcohol concentrations. We also expected that hedonically positive subjective experiences would tend to decrease and sedative effects would tend to increase when estimated blood alcohol was descending, as is commonly found in laboratory challenge research (e.g., King et al. 2002; . Based on our prior co-use analyses, we expected smoking would be associated with enhanced stimulant alcohol effects when blood alcohol was ascending. Predictions concerning the influence of smoking behavior on alcohol-induced subjective states during the descending limb were less certain. One hypothesis might be that momentary covariation of alcohol and tobacco use are explained, in part, by a tendency for smoking to enhance the hedonic payoff of drinking by intensifying or extending stimulant effects. Another hypothesis stems from the fact that low response to alcohol, particularly on the descending limb, is thought to be an important risk factor for alcohol use disorders (cf. Morean and Corbin 2010; Newlin and Renton 2010; Schuckit et al. 2010) . If smoking dampens alcohol effects (e.g., Madden et al. 1995; McKee et al. 2008) , particularly sedative effects on the descending limb, this could help account for the associations between smoking and drinking behaviors.
In our prior analyses of this data set limited to first drinks (Piasecki et al 2011) , we found that co-use was associated with enhanced ratings of the pleasurable effects of the most recent cigarette and drink, with effects of alcohol on tobacco pleasure significantly stronger compared to the converse. We expected that analyses of data from the entire drinking episode would reprise these effects, such that cigarette pleasure would tend to rise with estimated blood alcohol concentration and drink pleasure would tend to be higher after smoking.
Methods

Participants
A total of 259 current smokers, defined using a liberal threshold (self-report of at least one cigarette per week in the past month), were recruited in and around Columbia, Missouri using mass emails, posted fliers, and print advertisements. Additional eligibility criteria included (a) selfreport of drinking alcohol at least four times in the past month, (b) age 18 years or older, (c) ability to read and write English, (d) not currently trying to quit smoking or currently taking smoking cessation pharmacotherapy, (e) not planning to quit smoking during the next 30 days, (f) not regularly using non-cigarette tobacco products, (g) not interested in seeking treatment for drinking problems or an alcohol use disorder, (h) no report of unsuccessful attempts to cut down or quit drinking, (i) no history of arrests for alcohol-related offenses (excluding status offenses), and (j) if female, not currently pregnant or planning to become pregnant. The current analyses excluded three smokers who did not log any drinking episodes during diary monitoring and one smoker with missing body weight data. The remaining sample of 255 was balanced with respect to gender (47 % women) and consisted predominately of Whites (85 %) and young adults (M025.0 years, SD08.6). Most of the sample (71 %) reported smoking on a daily basis. These participants averaged 11.7 cigarettes per day (SD012.3). The remaining, nondaily smokers reported consuming an average of 2.9 cigarettes per smoking day (SD0 2.3) and smoking on an average of 3.1 days per week (SD0 1.8). Participants could earn up to $150 by completing all study visits and returning the electronic diary (ED). Data collection occurred between January 2007 and November 2008. The research protocol was approved by the Institutional Review Boards at the University of Missouri and Washington University School of Medicine, and all participants provided written informed consent. Additional findings from this data set have been reported elsewhere (Piasecki, et al. 2011; Robertson, et al. 2012) .
Procedure
Participants attended an initial, group (two-six participants) baseline session during which they were weighed using a physician's scale and completed a battery of questionnaires. Approximately 1-2 days later, participants were scheduled individually or in small groups (up to 10 participants) to complete a 45-min ED training session. Participants carried the ED for 21 days, starting immediately after the training session. During the course of the study, participants returned to the lab for four drop-in sessions focused on data review and troubleshooting.
Electronic diary
EDs ran on palmtop computers (Palm m500, Palm Inc., Sunnyvale, CA) programmed with customized software designed by invivodata, inc. (Pittsburgh, PA). The current report is confined to data collected during drinking episodes. Participants were instructed to initiate a diary entry (drinking record) upon completion of the first drink in a drinking episode. Completion of this report triggered a sequence of time-based drinking follow-ups (DFUs) intended to intensively sample subjective states during the post-drinking period. The ED delivered audible prompts at 30, 90, and 150 min after the triggering report. Each DFU asked whether the participant had consumed any additional drinks since last report. When new drinks were reported, an additional DFU alarm was scheduled for 60 min after the last currently scheduled alarm. This allowed the ED system to track effects of extended drinking episodes. Participants completed a diary entry when retiring to bed; these bedtime reports terminated the follow-up sequence, pre-empting any as yet undelivered prompts. Smokers also initiated recordings when smoking cigarettes and responded to up to five randomly timed diary prompts per day. These assessments asked whether the participant had consumed alcohol since last report. Answering this question affirmatively also triggered the DFU sequence.
Measures
Person-level covariates Self-reported typical smoking rate (cigarettes per day) was measured using a smoking history questionnaire administered at baseline. For nondaily smokers, this was estimated by multiplying self-reports of the average cigarettes per smoking day by smoking days per week and dividing the result by seven. The Alcohol Use Disorders Identification Test (AU-DIT; Babor, et al. 2001) was also administered at baseline. Item 1 of the AUDIT asks participants to rate how frequently they consume alcohol on a scale from 0 (never) to 4 (more than four times/week). Item 2 asks how many drinks the respondent typically consumes on a drinking day on a scale from 0 (one or two drinks) to 4 (more than 10 drinks). These two items were multiplied to yield an index of typical alcohol use quantity/frequency for each participant. Dichotomous variables were constructed to represent participant gender (males coded 1, females coded 0) and daily smoking status (daily smokers coded 1, nondaily 0).
Contextual covariates
Time/date stamps automatically recorded by the ED were used to categorize the time of day during which diary entry was made; for data analyses, we used a set of dummy-coded variables, with the 8 p.m.-12 a.m. interval serving as the reference category and each code representing additional 4-h spans (12-4 a.m., 4-8 a.m., 8 a.m.-12 p.m., 12-4 p.m., and 4-8 p.m.) . A dichotomous variable indexed whether a drinking episode was initiated between 6 p.m. Thursday and 6 p.m. Sunday (i.e., the weekend; coded 1) or not (coded 0). In the ED records triggering DFUs, participants were asked to indicate via checklists their locations and social contacts in the past 15 min. The social contacts item was coded into a dichotomous variable indicating the participant had been either alone (scored 0) or in presence of others (scored 1) at the outset of the episode. A set of dummy-coded variables was constructed to represent location at the outset of the drinking episode. Assessed locations were work/school (reference category) bar/restaurant, home, outside, vehicle, and other location. During the period when data were collected, smoking was legally prohibited inside local bars and restaurants. Many of these establishments have outdoor patios where smoking is permitted.
Estimated blood alcohol concentration
In order to analyze subjective states with reference to a plausible biological gradient, we computed estimated blood alcohol concentrations (eBAC) at each moment. Triggering records were assumed to have captured one drink. DFUs asked participants "Since last recording, how many drinks have you had?" Participants responded using a scale ranging from 0 (none) to 6 (six or more drinks). The "six or more" response was endorsed in fewer than 2 % of the DFUs and was counted as six drinks in the analyses. Together, these data permitted calculation of a cumulative sum of reported drinks up to each observation within the episode. Time stamps indicated the latency of each report since completion of the first drink. Time spent consuming the first drink was not explicitly assessed. To make eBAC calculations more realistic, we assumed 20 min were spent consuming the first drink, then added 20 min to each of the follow-up latencies to estimate time since initiation of drinking. The equation of Matthews and Miller (1979; see also Hustad and Carey 2005) was then used to estimate BAC at each moment. Specifically:
where c 0 number of drinks consumed up to the moment, GC 0 gender constant (7.5 for males, 9.0 for females), w 0 weight in pounds, β 60 0 the alcohol metabolism rate per hour (we assumed the population average rate of 0.017 g/dl per hour, following Hustad and Carey 2005) and t 0 time in hours since initiation of drinking. As found in prior investigations (e.g., Rutledge et al. 2008) , this formula produced some negative eBAC estimates; these were recoded to zero.
Descending eBAC
We computed successive differences in eBAC across moments within each drinking episode. A dichotomous variable indicating descending eBAC was then computed, such that negative changes were coded 1 and positive or zero change was coded 0. First drink triggering events were always coded 0.
Diary-reported smoking
ED reports were used to construct a dichotomous variable for the main analyses that coded whether each diary observation was preceded by smoking (scored 1) or not (scored 0). Smoking was counted as having occurred when: (a) a user-initiated cigarette log served as the triggering event, (b) a prompted assessment or user-initiated drinking report was the triggering event and the participant answered "yes" to an item asking whether the participant had smoked in the past 15 min, or (c) when participants provided any answer greater than zero to an item in the DFU assessment asking "Since last recording, how many cigarettes did you smoke?"
Current subjective states
Participants used a five-point scale (1 0"not at all" to 50"extremely") to rate experiences with various subjective states during the past 15 min. The current analyses focused on a subset of items that were included in the diary protocol to tap intoxication effects ("buzzed," "dizzy," "excited," and "sluggish"). "Buzzed" and "dizzy" were found to be synergistically affected by co-use in prior analyses from this sample (see Piasecki et al. 2011 for a complete list of assessed states). Piasecki et al. (2011) reported analyses demonstrating that buzz ratings were positively related to contemporaneous reports of pleasure from the last cigarette and the last drink, suggesting self-reported buzz reflects rewarding drug effects. "Excited" was included in the diary protocol because it is one of the items assessed by the stimulant subscale of the Biphasic Alcohol Effects Scale (BAES; . Similarly, "sluggish" was assessed because it is one of the items on the BAES sedative subscale.
Appraisals of alcohol and cigarette effects
When participants indicated they had consumed cigarettes or alcoholic drinks since last report, they were asked to appraise the effects of the drug using three items, worded identically for cigarettes and drinks and rated on a 1-5 scale. 
Diary compliance and data selection
The EDs captured data from 2,299 drinking episodes (1,412 triggered by user-initiated drink reports, 172 by userinitiated cigarette reports, and 715 triggered by randomlyprompted assessments). Participants completed 6,044 DFUs following triggering events but failed to respond to 1,123 delivered DFU prompts (84.3 % compliance). A small number of implausibly high values for eBAC (up to 0.73) and smoking rate (up to 12 cigarettes/hr) were observed, likely attributable to mistakes in diary entries concerning consumption since last report. We sought to eliminate the most egregious errors (e.g., eBACs that, if veridical, would be have been expected to prove fatal) while minimizing deletion of real data points in dose-related regions of interest.
More than 95 % of eBAC values were 0.20 or lower, and more than 97 % of smoking rate estimates indicates four or fewer cigarettes per hour. The current analyses were limited records defined by the conjunction of these two upper bounds, a total of 7,765 records (93 %) from 2,046 episodes.
Statistical analysis
Linear mixed models were estimated using SAS software's PROC MIXED (SAS version 9.2, SAS Institute Inc., Cary, NC). Current subjective states were modeled as a function of person-level and contextual covariates, momentary eBAC, the descending indicator, smoking prior to the diary report, and the two-and three-way interactions among eBAC, descending, and smoking. The models used a three-level structure (moments nested in episodes nested in participants) with random intercepts and unstructured covariances. Estimated BAC, the descending indicator, and smoking were allowed to have random slopes across persons. Items assessing appraisals of cigarettes and drinks were only administered when the participant indicated s/he had consumed the target substance. This required modifications to the model structure. Because cigarette appraisals were contingent on cigarette consumption, the smoking variable and associated interaction terms were omitted. Hence, cigarette appraisals were predicted as a function eBAC, the descending indicator, and their interactions (as well as covariates). Drink appraisal items were administered only when one or more new drinks were reported since the last diary entry. Due to this association with recent consumption, there were relatively few appraisals of new drinks against a backdrop of descending eBAC (1.9 % of drink appraisals). Therefore, descending moments were omitted from the analyses of drink appraisals and these states were modeled as a function of eBAC level, smoking, and their interaction (in addition to covariates).
Some prior investigations have reported significant gender differences in behavioral or subjective responses to coadministration of alcohol and tobacco (Acheson et al. 2006; King et al. 2009; Perkins et al. 1995; Perkins et al. 2000) . To explore possible gender differences, a series of supplementary analyses were performed in which the models described above were expanded to include additional interaction terms testing moderation of the eBAC, descending, and smokingrelated terms by gender.
Results
Descriptive analyses
In the analyzed records, participants reported having smoked in 4,275 diary reports (55 %). Overall, 1,888 of the analyzed moments (24.3 %) were categorized as descending eBAC. This relatively low frequency of A: Single Exemplar Episodes: Fig. 1 a Data from two individual drinking episodes, one each from the lowest and highest quartiles based on mean intra-episode eBAC. Note the high quartile example had a longer duration and included a missing DFU. b Mean eBAC (solid line) after the first drink and the first three follow-ups for the lowest and highest quartile of drinking episodes. Bars indicate means and standard errors of drinks and cigarettes since last report. The triggering event always involved one drink, so no error bars are presented. Note that, as described in text, 20 min (0.33 h) was added to each of the values on x-axis when computing eBAC descending moments was not unexpected despite the fact that the descending limb is typically longer in duration compared to the ascending limb. This is because the drinking event was sampled more frequently in the beginning phase and because subjects were likely to go to sleep during the descending limb, pre-empting DFU delivery and "censoring" the observation of the descending limb. Across all analyzed records, the mean eBAC was 0.042 (SD00.044, Mdn00.024). In ascending moments, the mean eBAC was 0.048 (SD00.045, Mdn00.030) and in observations classified as descending, the mean eBAC was 0.021 (SD00.033, Mdn0 0.009). On average, the last observation in the analyzed drinking episodes was made 2.2 h after the first drink triggering record (SD01.6, Mdn02.5, range 0 [i.e., no DFUs completed]-10.5); 98 % of the episodes spanned 5.5 h or less. The average number of drinks per episode was 3.6 (SD02.9, Mdn03, range 1-18) and the average number of cigarettes per episode was 2.7 (SD03.0, Mdn02, range 0-26).
Given the novelty of the protocol, we sought to make the nature of the intra-episode assessments more tangible and to depict the variability across episodes. We computed the mean eBAC level within each episode and then divided episodes into quartiles based on mean eBAC. The top panels of Fig. 1 show data from two individual exemplar drinking episodes, one each from the lowest and highest quartiles. These episodes were recorded by male participants with comparable body weights. Note that these two episodes differed in terms of the duration of follow-up. One DFU was missed during the high quartile episode. The drinking question asked about drinks since last completed report. In Table 1 Fixed effects from mixed models predicting ratings of buzzed and excited
Predictor
Buzzed Excited theory, the gap should be bridged by this wording, permitting an accurate resumption of BAC estimation despite the missed DFU. The bottom panels of Fig. 1 show the means for eBAC, drinks, and cigarettes since last report across the triggering event and the first three follow-ups (i.e., those consistently scheduled by the diary regardless of drinking pattern) in the lowest and highest mean eBAC quartiles.
Current subjective states Table 1 summarizes fixed effects results from models predicting current buzz and excitement. F-statistics are also tabled as an indicator of the magnitude of the various effects. Buzzed ratings were higher among males, elevated in the bar/restaurant context, lower when alone, and varied significantly by time of day. Current buzz was strongly related to eBAC and higher after smoking. All two-and three-way interactions were significant. The top portion of Fig. 2 presents model-predicted values as a function of eBAC, limb, and momentary smoking with fit lines to illustrate the trends. The three-way interaction indicated that, on the descending limb, the eBAC-buzz relation tended to be stronger when participants had smoked compared to when they had not. Excitement ratings were lower among heavier smokers and when participants were alone, and elevated on the weekend, among heavier drinkers, and in several contexts. Excitement was positively related to eBAC and lower when eBAC was descending. An eBAC × Descending interaction emerged, suggesting excitement ratings were more weakly Fig. 2 Predicted values from models of buzzed (top) and excited (bottom) as a function of smoking occurrence, eBAC level, and ascending vs. descending limb. Best fitting lines for smoking and nonsmoking moments are given in each panel related to eBAC when alcohol concentrations were falling. A three-way interaction was also observed, indicating that the relation between eBAC and excitement on the descending limb differed when participants had smoked compared to when they had not smoked. The bottom portion of Fig. 2 presents predicted values and trend lines for excitement to illustrate these interactions. Table 2 summarizes results from models predicting dizzy and sluggish ratings. Dizziness ratings were low overall, lower when alone, and higher among males and between 4 and 8 a.m. Dizziness increased modestly with eBAC, momentary smoking, and descending eBAC. A descending × Smoked interaction indicated that the effect of smoking differed on the descending limb. The top panel of Fig. 3 illustrates these effects. Ratings of sluggish (bottom, Fig. 3) were also low overall. Sluggishness varied by time of day, was modestly lower on the weekend and slightly higher when alone. Sluggishness increased modestly with eBAC and was higher when eBAC was descending. Table 3 summarizes analyses of appraisals of cigarettes. As the intercepts indicate, smokers tended to rate the last cigarette as fairly pleasurable, moderately negatively reinforcing, and not very punishing. Cigarettes were rated as less pleasurable and less negatively reinforcing when eBAC was descending. Ratings of cigarette punishment were higher when the participant had been in a vehicle, but were unrelated to eBAC level or limb.
Appraisals of alcohol and cigarette effects
Drinks were also appraised as highly pleasurable, modestly relieving, and not punishing (Table 4 ). Drinks were rated as more pleasurable when participants reported being in a bar/restaurant or vehicle within 15 min of the triggering Figure 4 depicts predicted values and trend lines for drinking pleasure as a function of gender, eBAC, and smoking since last report.
Discussion
The current research examined real-world responses to alcohol and tobacco reported by frequent drinkers who were not trying to quit smoking. Whereas most existing EMA studies have examined momentary snapshots of the effects of alcohol and tobacco, we intensively oversampled postdrinking moments to permit a more comprehensive analysis of alcohol and tobacco effects. The findings reproduced important phenomena observed in laboratory alcohol challenge research, increasing confidence in the validity of the assessment and analytic strategies. For example, we found that a descending eBAC was associated with less hedonically positive states (lower excitement and higher sluggishness and dizziness). We also observed significant, negative eBAC Fig. 3 Predicted values from models of dizzy (top) and sluggish (bottom) as a function of smoking occurrence, eBAC level, and ascending vs. descending limb. Best fitting lines for smoking and nonsmoking moments are given in each panel × Descending interactions in analyses of buzz and excitement, indicating weaker relations between eBAC and these states when eBAC was falling. These observations are congruent with laboratory observations of acute tolerance to alcohol with respect to self-reported stimulant effects or subjective intoxication (e.g., Martin and Moss 1993; Cromer et al. 2010) .
The findings suggest cigarettes may extend the pleasurable or stimulant effects of alcohol beyond the BAC peak. Buzz reports were the subjective states most strongly influenced by alcohol and tobacco. A significant three-way interaction indicated that, on the descending limb, eBAC was more strongly related to buzz in post-smoking moments compared to nonsmoking moments (Fig. 2, top) . A similar three-way interaction effect emerged for excitement, a BAES stimulant effects item (Fig. 2, bottom) .
Results from some laboratory studies are congruent with the current findings. Kouri et al. (2004) found that pretreatment with a 21-mg nicotine patch accentuated reports of feeling drunk and feeling the effects of alcohol compared to a placebo patch condition. These effects were significant 60 min after beverage consumption, approximately 5-15 min after the observed peak BAC. Chi and deWit (2003) demonstrated the converse, finding that mecamylamine, a nicotinic receptor antagonist, decreased stimulant effects of alcohol at peak BAC and beyond. Contrary results have also been reported. For example, Perkins et al. (1995) found that repeated administration of nicotine nasal spray decreased both perceptions of intoxication and sedative-like responses when blood alcohol was descending. McKee et al. (2008) administered priming drinks to mildly tobacco-deprived smokers who wore either a 21-mg nicotine patch or a placebo patch. In a subsequent choice period during which the BAC from a priming drink was descending, the active patch was associated with slower initiation of drinking and consumption of fewer drinks. Thus, the combination of nicotine and a descending BAC did not seem to motivate drinking behavior in the manner one might expect if these conditions acutely accentuated pleasurable alcohol effects. Future laboratory studies might be designed to more systematically assess the subjective and behavioral consequences of smoking or acute nicotine administration coinciding with a descending BAC. A low level of response to alcohol is hypothesized to be associated with risk for alcohol use disorders. However, the evidence is inconsistent and there is unresolved controversy concerning whether this diminished response should be expected across the entire BAC curve or is more limited to the descending limb (e.g., Morean and Corbin 2010) . Given this and some evidence that smoking or nicotine can diminish acute alcohol responses in the laboratory (e.g., Madden et al. 1995; McKee et al. 2008) , we tentatively advanced the hypothesis that heavy smoking might be associated with decreased stimulant effects during ecologically assessed drinking episodes, perhaps especially when eBAC was descending. The findings clearly did not support this hypothesis. Notably, recent evidence suggests that heightened stimulating alcohol effects at peak BAC may be predictive of risk for escalation of binge drinking (King et al. 2011) . The current findings might be reconciled with known epidemiological associations between smoking and problem drinking via this account.
Analyses of drug appraisals suggested co-users normatively tended to rate both cigarettes and drinks as highly pleasurable, moderately relieving, and not very punishing. Contrary to predictions, reports of cigarette pleasure were not significantly related to eBAC and reports of drink pleasure were not predicted by having smoked since last report. A change in the frame of reference might account for the discrepancy with our prior findings. For example, Piasecki et al. (2011) compared ratings of cigarettes smoked with and without recent alcohol consumption, whereas the current analyses examined cigarette pleasure after drinking as a function of variations in estimated alcohol concentration.
Smoking was rated as less pleasurable, less negatively reinforcing, and more punishing when eBAC was descending. These findings are perhaps congruent with the general expectation that hedonic states tend to be more unpleasant on the descending limb. It is notable, however, that there was no eBAC × Descending interaction in predicting cigarette pleasure or relief. Thus, the apparent enhancement of current buzz and excitement by smoking on the descending limb was not accompanied by conscious attributions of positive or negative reinforcing consequences to recently smoked cigarettes. Negative reinforcement from the last drink decreased and punishment increased with eBAC, suggesting diminished hedonic returns from drinking after heavy consumption. Overall, the findings were broadly similar for men and women. We found evidence for gender differences only in one model. Among women, smoking slightly accentuated the relation between eBAC and ratings of drinking pleasure, whereas this relation was somewhat weakened by smoking among men (Fig. 4) . Future studies are needed to evaluate whether this finding is replicable.
Several important limitations of the current work need to be highlighted. Due to concern over the potential for assessment burden during drinking episodes, our diary assessments were very brief. The current analyses focused on a handful of subjective states. These are defensible proxies for intoxication effects but wider assessment of sedative or stimulant effects of alcohol would have been preferable. In hindsight, the finding that drinkers responded to 84 % of the signaled prompts delivered during drinking episodes assuages some concerns about burden; longer assessments may prove feasible in future studies.
We analyzed the diary records as a function of estimated BAC level and ascending vs. descending eBAC in order to probe the data with respect to known, meaningful determinants of alcohol response. However, both parameters are only estimates and their calculation involved several assumptions and idealizations. Therefore, we do not expect that our point estimates of eBAC or limb classifications are precise. We do believe, however, that they are likely to be statistically related to the true, unobserved values and provide a better proxy for level of intoxication than measures that fail to account for gender, drinking duration, and body weight. Future research could incorporate more detailed assessments of drink type, volume, and duration (cf. Ray et al. 2010 ) to potentially derive refined estimates of alcohol concentrations.
Misleading inferences could result if the accuracy of the eBAC equation varies as a function of the predictor variables. For example, some evidence suggests smoking slows the rate of gastric emptying, potentially delaying alcohol absorption (Gritz, et al. 1988; Johnston, et al. 1991) . If so, this could lead to systematic misclassification of moments as ascending vs. descending and provide a rival explanation for the three-way interactions found for buzzed and excitement. Field research using transdermal ethanol sensors (e.g., Sakai et al. 2006 ) and studies testing the validity of eBAC equations across variations in smoking status would permit greater insights into these concerns.
Many of the significant fixed effects were small in magnitude relative to the original response scale, potentially questioning their value in explaining alcohol or tobacco use. As Figs The diary data were observational, preventing strong causal inferences. Strictly speaking, the current analyses could not determine whether heavy smoking causes enhanced buzz or excitement on the descending limb or whether those individuals who experience heightened stimulant effects on the descending limb self-select into continued smoking. Descending limb observations may be more likely when "the party's over," suggesting environmental or contextual influences should be considered as alternatives to pharmacological accounts for some of the major findings. Location and social contacts were not assessed during DFUs to minimize assessment burden. This prevented tests of intra-episode changes in context that could be related to eBAC limb, level, or smoking behavior. Finally, complex latent mixture or censoring issues inherent in the data potentially complicate the analyses. For example, our observations of the descending limb are probably both "right censored" (because participants could stop recording to retire for the night) and "left censored" (because observing high descending eBACs requires obtaining high peak eBAC).
1 Mean eBAC levels were considerably lower in descending vs. ascending records. In supplementary analyses, the key effects involving the descending indicator reported in the main analyses remained significant after entering a dichotomized eBAC level (above or below 0.04) and various interactions of this variable with eBAC and smoking. Additionally, the descending variable was associated with higher sluggish ratings but the dichotomized eBAC level variable was not. These findings increase confidence that the obtained effects are related to descending alcohol levels per se rather statistical artifact.
Strengths include the use of an innovative diary assessment protocol and data analytic approach to examine data collected from smokers during more than 2,000 drinking episodes. The findings present new and potentially generative information about the experiences smokers have while drinking and smoking. The most notable findings suggested that smoking is associated with increased stimulant alcohol effects on the descending limb. Future laboratory studies might manipulate nicotine or tobacco administration on the descending limb of the BAC curve to evaluate the reliability of these observations and to extend our understanding of the motivational underpinnings of alcohol-tobacco co-use and comorbidity. There is also a need to identify additional explanatory factors accounting for variation in ecologically assessed subjective states across drinkers and drinking episodes.
